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ABSTRACT
EXAMINING COLLEGE STUDENTS’ USE OF PROTECTIVE BEHAVIORAL
STRATEGIES FROM THE THEORY OF PLANNED BEHAVIOR
by Melissa Ann Bonnell
August 2013
Previous studies on college alcohol use suggest that approximately 65 - 73 percent of
college students drank alcohol within the past 30 days (Johnston, O’Malley, Bachman, &
Schulenberg, 2011; Nelson, Xuan, Lee, Weitzman, & Wechsler, 2009). Researchers also
suggest that with increasing levels of alcohol consumption, students are more likely to
experience alcohol-related consequences such as missing class, involvement with the
legal system and expulsion from school. Therefore, prevention efforts have attempted to
reduce the associated economic and personal consequences experienced with increased
alcohol consumption. Protective behavioral strategies (PBS) such as using a designated
driver, setting a predetermined time to stop drinking, and alternating nonalcoholic
beverages with alcoholic beverages have been shown to limit alcohol consumption and
negative consequences in college students. However, little is known about which factors
best predict a college student’s intention to use protective strategies while drinking
alcohol. Therefore, this study sought to better understand the decision-making processes
related to protective strategy use. The Theory of Planned Behavior (TPB), a motivational
decision making model, was hypothesized to be a systematic way of studying the
decision-making processes related to intention to use protective strategies while drinking
alcohol. Self-report data were collected on 612 college students who reported that they
consumed alcohol at least once in the past 30 days. Results from confirmatory factor
ii

analyses supported the use of the Protective Behavioral Strategies Intention Scale (PBSIS) for assessing college students’ beliefs and attitudes about using PBS while drinking
alcohol.
As hypothesized, results from structural equation modeling (SEM) suggested that
college students’ beliefs and attitudes about using PBS predicted their intention and
future use of PBS. Thus, the TPB was found to be an appropriate theoretical model for
predicting PBS use in a sample of college students. Based on results from this study,
interventions may target those students holding unfavorable beliefs and attitudes about
using PBS as they would be the least likely to use PBS and most likely to experience
alcohol-related consequences.
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1
CHAPTER I
INTRODUCTION AND REVIEW OF RELATED LITERATURE
Alcohol consumption among college students remains a focus in the literature for
a variety of contextual, behavioral and societal reasons. Previous studies on college
alcohol use suggest that approximately 65-73% of college students drank alcohol within
the past 30 days (Johnston et al., 2011; Nelson et al., 2009). Compared with same age
non-college peers, full-time college students are more likely to drink alcohol within the
past month and engage in heavy episodic drinking (HED). HED is defined as drinking
five or more alcoholic drinks for males and four or more drinks for females on at least
one occasion (National Institute on Alcohol Abuse and Alcoholism [NIAAA], 2004).
Researchers also suggest that with increasing levels of consumption, students are more
likely to experience alcohol-related consequences such as missing class, involvement
with the legal system and expulsion from school. Therefore, prevention efforts have
attempted to reduce the associated economic and personal consequences experienced
with increased alcohol consumption. Prevention efforts included educational seminars,
social norming campaigns and most recently protective behavioral strategies (Hingson,
2010). Protective behavioral strategies (PBS) such as using a designated driver, setting a
predetermined time to stop drinking, and alternating nonalcoholic beverages with
alcoholic beverages have been shown to limit alcohol consumption and negative
consequences in college students. However, little is known about which factors best
predict a college student’s intention and choice to use protective strategies while drinking
alcohol. This study attempts to determine which factors best explain college students’
decision to use protective strategies while drinking using the Theory of Planned Behavior
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(TPB). The TPB is a motivational decision making model that may elaborate on factors
most salient to college students for using protective strategies.
Heavy Episodic Drinking in College Students
Previous epidemiologic studies have found that approximately two out of five
college students engaged in HED (Johnston et al., 2011; O’Malley & Johnston, 2002;
Wechsler et al., 2002). Moreover, approximately 45.3% of college students engage in
HED during their first year on campus: a time when most students are under the legal
drinking age (Wechsler et al., 2002). Results from the National Survey on Drug Use and
Health found that in 2009, 16% of college students engaged in HED compared to 11.7%
of same age non-college peers (Substance Abuse and Mental Health Services
Administration [SAMHSA], 2010). Interestingly, same age peers not enrolled in college
experienced a significant decrease in HED from 13% in 2008 to 11.7% in 2009
(SAMHSA, 2010). In contrast, HED in the college population only decreased 0.3% from
2008 to 2009, suggesting that HED in the college environment is still prevalent and
maintained. However, results from the same study suggest that having a college
education acts as a protective factor against future substance abuse and dependence
problems in adulthood (SAMHSA, 2010). For instance, college graduates were 1.4% less
likely to experience substance abuse and dependence problems in adulthood when
compared with high school graduates. This suggests that though college students drink
more heavily than their same age non-college peers, HED is specific to the college
environment and is likely to subside following graduation.
Group differences in college drinking rates also emerge (Baer, 2002; Walters &
Bennett, 2000). For example, males tend to engage in HED more frequently than
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females, about 2.5 times more often (O’Malley & Johnston, 2002). Racial differences
also exist in that 40-50% of White non-Hispanic students engage in HED compared with
30-40% of Hispanic students and only 10-20% of African American college students
(O’Malley & Johnston, 2002). Considering these group differences becomes important
when deciding how to intervene at either the individual or group level.
Alcohol-related Consequences Among College Students
HED is of concern to students, school administrators and the community at large
due to the variety of alcohol-related consequences associated with alcohol misuse by
college students. HED is particularly problematic in that individuals who drink heavily
and more frequently are more likely to experience negative alcohol-related consequences
(Ham & Hope, 2003; Hingson, Zha, & Weitzman, 2009; Martens et al., 2004; Wechsler
et al., 2002). Compared with non-HED, students engaging in HED were seven to ten
times more likely to experience negative alcohol-related consequences (Wechsler et al.,
2002). Wechsler and colleagues (2002) found that those students engaging in HED 10 or
more times in the past month were 20 to 25 times more likely to experience five or more
alcohol-related consequences. Some of the most common negative alcohol-related
consequences include memory loss, hangovers, vomiting, missing class, failing grades,
unplanned, or unprotected sex, arrests, personal injuries, alcohol poisoning and even
death. Hingson et al. (2009) found that approximately 599,000 students per year sustain
alcohol-related injuries with approximately 1,800 students dying each year from alcoholrelated injuries (i.e. alcohol poisoning, motor vehicle accidents). In 2005, approximately
3.4 million college students drove after drinking alcohol (Hingson et al., 2009). Even
more concerning, motor vehicle injuries increased from approximately 4.0 per 100,000
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college students in 2001 to 4.9 per 100,000 college students in 2005 (Hingson et al.,
2009). Results from longitudinal studies such as the Monitoring the Future (MTF) and
the Harvard School of Public Health College Alcohol Study (CAS) suggest that negative
alcohol-related consequences remain relatively stable over time. Therefore, prevention
efforts have yet to significantly impact the consequences experienced by HED.
Negative alcohol-related consequences also impact students who are not drinking.
For instance, an estimated 19% of students had gotten into an argument with a student
who had been drinking while 60% of students had their sleep interrupted (Wechsler et al.,
2002; Wechsler & Nelson, 2008). Approximately 15.2% sustained property damage such
as littering or vandalism. Studies found that property damage is more common in
neighborhoods within one mile of a university or college (Wechsler, Lee, Hall,
Wagenaar, & Lee, 2002). Yet most alarming are the rates of physical and sexual assault.
The National Institute on Alcohol Abuse and Alcoholism (NIAAA) estimates that
646,000 students are physically assaulted annually by a student who was drinking alcohol
(Hingson et al., 2009). Moreover, 97,000 students are sexually assaulted or raped by a
student who had been drinking. Unsafe sex is estimated to occur in 400,000 students per
year with 100,000 students reporting memory loss to the extent of not knowing if they
consented to engage in sexual behaviors (NIAAA, 2002). As a result, college drinking
can be viewed as a social problem affecting much more than just the student who is
drinking.
Alcohol-related consequences are also monetarily costly to students and campus
resources. Data from the Office of Juvenile Delinquency suggests that negative alcoholrelated consequences from student drinkers cost approximately $58 billion per year with
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$1 billion spent on alcohol treatment, $300 million on treatment for alcohol poisoning,
$300 million on burns and $1.5 billion on suicide attempts. Alcohol is also estimated to
be involved in approximately 95% of campus crimes, suggesting that alcohol misuse is of
major concern to college administrators (Center on Addiction and Substance Abuse at
Columbia University [CASA], 1994).
Recent prevention and intervention efforts have experienced some success in
limiting the frequent harmful use and negative consequences associated with HED. For
example, results from the 2010 Core Institute (CORE) Alcohol and Drug Use Survey
found that college students abstaining from alcohol use increased slightly from 36.8% in
2008 to 37.9% in 2010. Weekly consumption of alcohol has also decreased slightly from
6.54 drinks in 2005 to 5.13 per week in 2010. Not only have consumption trends
decreased, but alcohol-related consequences decreased. For instance, 2010 CORE data
noted that driving while intoxicated, missing class, getting into trouble with authorities
and poor performance on a test or project after drinking have all decreased since 2005.
Nelson and colleagues (2009) also found an eight percent decrease in drunk driving.
Estimates from the CAS show driving under the influence of alcohol decreased from
3,402,000 students in 2002 to 3,360,000 students in 2005 (Hingson et al., 2009).
Alcohol-related traffic deaths also declined seven percent from 15.2 per 100,000 college
students in 2001 to 14.1 per 100,000 students in 2005. However, despite these small
successes, students continue to engage in HED beyond same age non-college peers,
continue to experience alcohol-related consequences and even death related to HED, and
continue to incur costs to college campuses and the community at large due to their
behavior (CASA, 1994; SAMHSA, 2010; Wechsler et al., 2002). Hence, there is a strong
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need to find ways to reduce negative alcohol-related consequences and associated costs
on college campuses.
Protective Behavioral Strategies
Given the presence of alcohol consumption, HED and alcohol-related
consequences among college students, incorporating specific behavioral intervention
strategies to reduce HED and negative consequences seems likely. One such strategy is
the use of protective behavioral strategies (PBS; Martens et al., 2004). PBS are
cognitive-behavioral strategies that a college student can implement to reduce the harm
associated with HED. Examples of PBS include having a friend let you know when you
have had enough to drink, avoiding getting in a car with someone who has been drinking,
drinking slowly rather than chugging and avoiding drinking games (Martens et al., 2004).
Stemming from the harm-reduction approaches, previous research has supported the use
of PBS strategies in college students to limit both alcohol consumption and alcoholrelated consequences (Araas & Adams, 2008; Benton et al., 2004; Borden et al., 2011;
Delva et al., 2004; LaBrie, Lac, Kenney, & Mirza, 2011; Lewis, Rees, Logan, Kaysen, &
Kilmer, 2010; Martens et al., 2004). For instance, Delva and colleagues (2004) found an
inverse relationship between use of PBS and alcohol-related consequences. Results from
Benton et al. (2004), Lewis et al. (2010), and Martens et al. (2004) supported this
association even after controlling for alcohol consumption. Borden and colleagues
(2011) found that college students using the least amount of PBS were more likely to
engage in HED and experience more alcohol-related consequences. Given these results,
it appears that PBS may be an appropriate intervention strategy for decreasing HED and
alcohol-related consequences among the college student population.
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Not only has PBS demonstrated inverse relationships with alcohol consumption
and alcohol-related consequences, but PBS have also been shown to mediate and
moderate relationships among a variety of risk factors and variables related to college
drinking. For example, Martens, Pederson, LaBrie, Ferrier, and Cimini (2007) found that
PBS use partially mediated the relationship between positive drinking motives and
alcohol consumption. This suggests that college students who drink for positively
reinforcing reasons are less likely to use strategies that decrease consumption and
potentially positive expected outcomes. Some of the most common positive drinking
motives college students report using alcohol to obtain are increased sociability and
enhanced sexuality (Kassel & Jackson, 2000; Martens et al., 2007; Patrick, Lee &
Larimer, 2011). Researchers have consistently shown that college students are more
likely to drink for positively reinforcing ideals such as behavior enhancement and are
therefore less likely to use PBS (Kassel & Jackson, 2000; Martens et al., 2007; Patrick et
al., 2011). Yet as expected, students who used less PBS drank more heavily and
experienced more alcohol-related consequences.
Individual and group differences in use of PBS have also been found. For
instance, previous research demonstrated that psychosocial variables such as gender,
ethnicity, Greek or athletic affiliation, global attitudes, impulsivity, self-esteem and past
experience may impact intent to use PBS (Benton et al., 2004; Delva et al., 2004;
Martens et al., 2007; Walters, Roudsari, Vader & Harris, 2007). Researchers also found
that female students are more likely to use PBS than males (Benton et al., 2004; Delva et
al., 2004; Walters et al., 2007). Though both genders most commonly used the strategy
of knowing where your drink is at all times, females were more likely to use the strategy
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of going home with a friend, whereas males were more likely to use a designated driver
(Walters et al., 2007). Parental alcohol abuse, depression, social anxiety, social norms
and peer pressure have also been found to decrease students’ use of PBS (Martens et al.,
2008; Walters et al., 2007). Due to the numerous psychosocial factors influencing
college students’ drinking behavior, a theory is needed to account for the variance among
college students choosing to use PBS. Studying these constructs in isolation fails to
represent all the factors related to predicting the target behavior—PBS. Therefore, using
a theory of behavior such as the Theory of Planned Behavior would offer a more
comprehensive approach for predicting PBS use in college students.
Theory of Planned Behavior
Health psychologists use a variety of theories to predict behaviors that improve
and maintain physical health. Examples of health behaviors include exercising, eating a
low-fat diet, wearing seatbelts and using sunscreen (Straub, 2011). The Theory of
Planned Behavior (TPB; Ajzen, 1985) is a motivational health-behavior model used to
predict behaviors based on intention (Figure 1).

Figure 1. Model of the Theory of Planned Behavior.

9
In the model, behavioral intention is determined by the reciprocal influence of
behavioral, normative and control beliefs that lead to the formation of attitudes toward
the behavior, subjective norms and perceptions of behavioral control (Ajzen, 1985; Ajzen
& Albarracin, 2007). Behavioral intention is the cognitive decision to engage or not
engage in a specific health behavior. Behavioral intention represents the effort and
motivation that an individual is willing to exert in order to perform the behavior in a
specific context and under certain circumstances (Ajzen, 1991). Theoretically, if
motivation is high and appropriate resources are available, the stronger the likelihood is
of successfully performing the health behavior.
Behavioral Beliefs
Behavioral beliefs are probability estimates that performing a particular health
behavior would lead to a predicted outcome (Ajzen & Albarracin, 2007). In other words,
behavioral beliefs are the possible outcomes that a person believes could result from
performing a particular behavior (Ajzen, 2002). An individual accesses these behaviorrelated beliefs and places a subjective value on them. Positive behavioral beliefs would
likely lead to a perceived positive outcome, whereas negative behavioral beliefs would
likely lead to a perceived negative outcome. However, individuals may hold both
positive and negative beliefs (Ajzen & Albarracin, 2007). For example, college students
may weigh a variety of potential consequences of HED such as peer inclusion, increased
social confidence, throwing up, having a hangover or incurring legal problems.
Attitude toward the Behavior
The TPB suggests that behavioral beliefs about potential consequences lead to an
overall evaluation or appraisal about engaging or not engaging in a particular behavior—
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termed attitude toward the behavior. The attitude toward the behavior comprises the
variety of behavioral beliefs about possible outcomes into one attitude or viewpoint about
a health behavior (Ajzen & Albarracin, 2007). Attitudes can be either a positive or
negative evaluation that would then influence future intention to perform a behavior
(Ajzen, 2002). For instance, a student may decide that one poor grade on an exam
following a night of heavy drinking will not impact his or her overall course grade. This
belief may lead to a favorable attitude toward drinking before examinations because the
consequences are minimal. On the other hand, a student may view a poor grade as
unfavorable and therefore choose to use a PBS behavior to reduce the impact on his or
her overall course grade. Meta analyses have shown that attitudes are a particularly
influential concept in the TPB in predicting future behavioral intention (Godin & Kok,
1996).
Normative Beliefs
Normative beliefs are the perceived behavioral expectations of family, friends, a
spouse, or significant other regarding engaging or not engaging in a particular behavior.
For instance, a college student may be a member of a religious group that condemns the
use of alcohol and would therefore not support the student engaging in alcohol use. This
college student would likely be exposed to numerous messages from the religious group
discouraging alcohol use and promoting alternative activities. Or, a college student may
have a campus peer group that frequently engages in HED and would expect the college
student as a member of the peer group to engage in HED. Yet another example, a college
student may have an alcoholic parent in recovery that would expect the student to be
aware of the risks and abstain from alcohol. Normative beliefs impact behavior by
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creating a societal view regarding the appropriateness of the behavior (Ajzen &
Albarracin, 2007; Straub, 2011). Research on college student drinking recently
demonstrated how normative beliefs could be very influential on college students’
decisions to use or not use PBS (Benton, Downey, Glider, & Benton, 2008; DeMartini,
Carey, Lao, & Luciano, 2011; Lewis, Rees, & Lee, 2009). Specifically, DeMartini et al.
(2011) found that students viewed their friends as being less tolerant of using PBS to
limit harm and more tolerant of just dealing with alcohol-related consequences instead.
Subjective Norms
Of equal influence is the social pressure to comply with normative beliefs of
peers, family members, or coworkers regarding the health behavior—termed subjective
norms (Ajzen & Albarracin, 2007). Ajzen (2002) suggests that the combination of
perceived normative beliefs and the individual’s motivation to comply with others’
behavioral expectations leads to the development of subjective norms. For instance, the
college student belonging to a religious group that condemns alcohol use may feel little
pressure to comply with the groups’ views while away at college. Or the college student
belonging to the campus peer group engaging in HED may be highly motivated to engage
in HED to fit in socially. In the model, behavioral intention is high when an individual
has a favorable attitude toward the health behavior and feels pressure to comply with
others who support engaging in the health behavior (Straub, 2011).
Control Beliefs
Control beliefs are the individual’s perception of factors that help or hinder his or
her ability to perform a health behavior (Ajzen, 2002). Control beliefs are based on the
expectancy-value model originally posed by Feather (1967). The expectancy-value

12
model examines the proportional relationship between attitudes and predicted outcomes.
For example, a college student may believe that attending a social party would increase
his/her ability to socialize and leave the party with a friend, resulting in a positive health
outcome. Yet on the other hand, the student may also believe that attending the social
party would decrease his/her ability to avoid drinking games, resulting in a higher level
of intoxication and potential embarrassment. Therefore, the TPB suggests that
individuals engage in probability outcome estimates to determine their level of success in
performing a health behavior (Fishbein & Ajzen, 1975; Straub, 2011).
Perceived Behavioral Control
The overall perceived capability to execute the health behavior, termed perceived
behavioral control, also impacts prediction of the behavior (Ajzen & Albarracin, 2007).
Perceived behavioral control is the individual’s perceived difficulty or ease likely to incur
when performing the behavior. For example, a college student may attend a party
offering nonalcoholic and alcoholic drinks. The student would then likely feel able to
implement the PBS of alternating alcoholic drinks with non-alcoholic drinks. In contrast,
a college student with social anxiety may feel pressured to engage in HED because he/she
feels unable to refuse friends’ offers to take shots. Unlike locus of control, perceived
behavioral control varies from situation to situation (Ajzen, 1991). A college student in
one context could feel control over his/her drinking behavior and in another feel little
control over his/her drinking behavior. The TPB would suggest that when college
student’s confidence is high regarding their ability to use PBS, then their intention to use
PBS increases. For instance, a college student may value and have family members
supportive of PBS, but feel a lack of resources to implement PBS while drinking with
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college peers. In this example, the lack of resources hinders the student’s ability to
implement PBS, thereby decreasing his or her perception of behavioral control.
Perceived behavioral control is often found to be most predictive among TPB constructs
of behavioral intention (Godin & Kok, 1996).
The TPB is an extension of the Theory of Reasoned Action (TRA; Fishbein &
Ajzen, 1975). The TRA suggested a linear and causal relationship between attitudes and
norms to predict behavioral intention and then behavioral intention to subsequently
predict future behavior (Ajzen & Albarracin, 2007; Romano & Netland, 2008).
However, some researchers found that behavioral intention did not always predict actual
behavior and varies according to the population and behavior under study (Romano &
Netland, 2008). Therefore, the TPB extends upon the TRA by adding the construct of
behavioral control. The addition of behavioral control was influenced by Bandura’s
(1999) self-efficacy model. Thus, the TPB suggests that control beliefs and perceived
behavioral control plus behavioral intention leads to actual behavior (Ajzen & Albarracin,
2007; Romano & Netland, 2008).
The TPB has been used to describe a variety of health behaviors such as smoking
(Ben Natan, Golubev, & Shamrai, 2010), condom use (Bogart & Delahanty, 2004),
physical exercise (Godin, Valois, & Lepage, 1993; Hagger, Chatzisarantis, & Biddle,
2002) and cancer screenings (Conner & Sparks, 1996). The model has also been
compared to other health models. For instance, Armitage and Conner (2001) conducted a
meta-analysis examining 85 studies that used the TPB. The authors found that the TPB
accounted for 39% of the variance related to behavioral intention. Further, 27% of the
variance was related to predicting actual behavior. They also found a modest correlation
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between intention and behavior (r = .47) and concluded that the TPB was more effective
than the TRA at predicting intentions and behavior. Self-report data also tended to be
more accurate predictors of intention (R2 = .31) than of actual behavior (R2 = .20).
These results stress the importance of taking accurate and multiple measures of actual
behaviors. One of the strengths of the TPB in counseling psychology is its ability to
target specific cognitions and beliefs relative to the population under study (Romano &
Netland, 2008). In fact, Ajzen (2002) argues that developing a questionnaire with salient
beliefs to the population under study increases the ability of the model to predict future
behavior. Within the realm of counseling psychology, this type of model would likely
improve intervention and prevention outcomes by targeting specific populations with
salient intervention themes (Romano & Netland, 2008). The model also allows us to
statistically test the variables simultaneously in order to view the impact of the variables
on each other with a particular behavior (Kuther & Timoshin, 2003).
Previous researchers have found support for using the TPB in college drinking
populations. For instance, Wall, Hinson, and McKee (1998) found support for use of the
TPB in predicting future intention of HED in college student drinkers. Gender
differences were also found in that for women attitudes, perceived behavioral control and
intention for enhanced sociability lead to HED while intention for enhanced sexual
functioning increased HED for men. The support for the TPB in predicting HED was
furthered by Norman, Bennett, and Lewis (1998) and Johnston and White (2003).
Specifically, Norman et al. (1998) found that the TPB accounted for 29% of the variance
in frequent HED while Johnston and White (2003) found that attitude toward behavior,
subjective norms and self-efficacy accounted for 69% of variance in the intention to
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engage in HED. More recently, Collins and Carey (2007) applied the TPB to HED.
Building upon previous research examining variables in the TPB (Johnston & White,
2002; Norman et al., 1998; Wall et al., 1998), Collins and Carey (2007) used structural
equation modeling (SEM) to predict HED intention. Findings supported the role of
attitudes and perceived control to refuse offers of alcohol in the ability to predict HED
intention. As expected, intention to engage in HED increased when individuals held
positive beliefs about HED and lower self-efficacy to refuse drinks in HED contexts
(Collins & Carey, 2007).
Utilizing SEM and the TPB extends upon previous meta-analyses to explain the
variance in use of PBS among college students (Ajzen & Albarracin, 2007). Thus, one of
the advantages of using the TPB is its application to situations in which individuals may
lack the intention to change or in which their level of intention is unknown. One of the
strengths of SEM is the ability of the error term to represent the influences of all
variables.
Using a theory such as the TPB might offer a targeted approach to predict college
students’ use of PBS. Applying PBS within the TPB could examine the behavioral
antecedents of PBS intention and later behavior change (Ajzen & Albarracin, 2007).
Additionally, the TPB provides a cognitive map for understanding the behavioral
decision making college students engage in to decide to use or not use PBS while
drinking alcohol (Ajzen & Albarracin, 2007). This suggests that examining the
antecedents of protective behaviors would allow the prediction of PBS use and help to
inform harm reduction interventions (Ajzen & Albarracin, 2007).
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Conceptual and Statistical Issues
Though previous research incorporated the TPB with college student drinking
samples, several limitations are present. For instance, several previous studies examining
alcohol use in college students had issues with low power. Issues with low power are
problematic in their ability to detect significant differences and meaningful
interpretations (Kim, 2005; Patel & Fromme, 2010). Other issues arising are the need for
more variability in sampling college drinkers. Several studies examined students who
engaged in HED or who were mandated to complete alcohol abuse counseling. Few
studies examined the full spectrum of college student drinkers: light, moderate, HED, or
mandated. Statistically, some studies examined relationships through regression models
or use of nested data (Jaffe & Bentler, 2010; Patel & Fromme, 2010). Though these
types of analyses are important for determining the factors most salient to college
drinkers, multivariate analyses such as SEM are important for determining the reciprocal
relationships among influential factors (Jaffee & Bentler, 2010). Given the number of
psychosocial factors that are influential to PBS use, SEM is likely a more comprehensive
analysis for studying PBS (Patel & Fromme, 2010). Moreover, understanding differences
between distal factors like social influence and situation-specific cues with more
proximal cues may parcel out factors that intervention efforts could target directly
(LaBrie et al., 2011; Patel & Fromme, 2010).
In addition to design and statistical factors, conceptual issues also arise. For
instance, Catanzaro and Laurent (2004) suggest that social theories were overlooked in
expectancy and motivation models. Previous studies found that expectancies and motives
have a greater effect on alcohol problems in college students, but theoretical models have
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yet to be used to explain the results (Neighbors, Lee, Lewis, Fossos, & Larimer, 2007).
Additionally, several researchers argue that subjective norms have more to do with
individual attitudes and self-efficacy (Ajzen, 1991; Armitage & Conner, 2001; Collins &
Carey, 2007). Within the realm of college drinking, this means that attitudes, perceptions
of control and norms should be examined individually to determine their influence on
future behavior. Including past drinking behavior also produced mixed results in the
literature. Collins and Carey (2007) found that including past drinking behavior was
neither theoretically nor statistically parsimonious. Thus, including past drinking
behavior can be viewed as an extraneous factor not directly influential to the behavior
under study. These results may support previous findings indicating that distal factors
such as gender, race, history of family alcoholism and other background factors impact
health behaviors but cannot be changed when implementing intervention or prevention
efforts. Thus, though these factors may influence college drinking, focusing on
increasing overall use of PBS in the college population will likely impact trends in
consumption and alcohol-related consequences more so than focusing on a particular subgroup of college students.
The Present Study
Numerous factors have been identified as playing a role in experiencing negative
alcohol-related consequences. One factor that is receiving increasing support for
reducing alcohol-related consequences is the use of PBS (Araas & Adams, 2008; Benton
et al., 2004; Borden et al., 2011; Delva et al., 2004; LaBrie et al., 2011; Lewis et al.,
2010; Martens et al., 2004). A variety of demographic and psychosocial variables have
been studied in relation to PBS use. However, the majority of research has focused on
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how PBS mediates or moderates the relationship among a few chosen variables and
consumption and consequences. Little is known about what variables contribute to a
students’ intention to use PBS. Therefore, investigating what influences college students’
intention and use of protective strategies while drinking alcohol is imperative.
This study used the TPB to describe the cognitive beliefs, norms and perceptions
of control college students experience when using PBS. Previous literature suggests that
if we can predict use of PBS that PBS use will impact future behavioral outcomes (i.e.
decreased consumption and alcohol-related consequences). Therefore, we sought to
describe what factors impact the decision to use or not use PBS among a sample of
college students by asking the following questions:
Question 1: To what extent do the constructs of the TPB predict college students’
intention to use PBS?
Hypothesis 1: Items from the PBS-IS will be indicators of the constructs of the
TPB.
Hypothesis 2: There will be a positive relationship between Behavioral Beliefs
and Attitude toward the Behavior, Normative Beliefs and Subjective Norms, and
Control Beliefs and Perceived Behavioral Control.
Hypothesis 3: There will be a positive relationship between Attitude toward the
Behavior, Subjective Norm, and Perceived Behavioral Control with Intention to
use PBS.
Hypothesis 4: There will be a positive relationship between Intention to use PBS
behavior and Use of PBS.
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Question 2: Are there differences in the relationships based on type of PBS behavior
used?
Hypothesis 5: There will be differences in the relationships among types of PBS
behaviors.
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CHAPTER II
METHODS
Participants
The sample consisted of 612 undergraduate college students from a Southern
university. Power analyses required a minimum of 342 participants for sufficient power
(Kim, 2005). Participants were eligible to complete the study if they drank alcohol at
least once in the past 30 days and were within the traditional college student age range
(18-24). Traditional college age students were chosen due to the influence of alcohol
consumption patterns and developmental factors within this age range (Johnston et al.,
2011; NIAAA, 2002). The sample consisted of 233 males (38.1%) and 379 females
(61.9%). Average age of the sample was 19.7 years (SD = 1.5) with 444 participants
(72.5%) under the legal drinking age and 168 participants (27.5%) between 21-24 years
old. The majority of respondents were White non-Hispanic (57.7%), followed by African
American (36.3%), Hispanic (1.5%) and Other ethnicity (4.5%). Academic enrollment
was fairly evenly distributed with 36.9% freshmen, 29.4% sophomores, 21.7% juniors
and 11.9% seniors. Of the sample, 26% identified as members of a fraternity or sorority,
and only 10.1% were members of a university athletic team.
On average, respondents reported drinking alcohol four times monthly (SD = 4.0).
Participants drank on average 4.0 standard drinks per week (SD = 5.66). The majority of
the sample (74.8%) was classified as infrequent/light drinkers having less than three
drinks per week, followed by moderate drinkers (21.1%), four to eleven drinks per week,
and finally heavy drinkers (4.1%), 12 or more drinks per week. Twelve participants
endorsed receiving treatment for alcohol problems. Eight participants reported that they
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had gotten into trouble with the university because of drinking alcohol and 27
participants reported experiencing legal trouble due to drinking alcohol.
Participants were recruited through the Psychology Department’s research website,
campus e-mail/listserv announcements and campus student groups for partial completion
of class credit or a chance to win a gift card. Participation was voluntary, and informed
consent was obtained prior to data collection (Appendix B).
Materials
Demographic questionnaire
Descriptive demographic data was collected using a 20-item multiple choice and
open response questionnaire (Appendix C). Individual questions asked participants about
age, gender, ethnicity, academic and enrollment status, living arrangement and
employment.
Protective Behavioral Strategies Scale—Revised (PBSS-R)
Protective behavioral strategies were assessed using the 18-item PBSS (Madson,
Arnau & Lambert, in press; Appendix D). The PBSS measured participants’ use of
protective behavioral strategies aimed at reducing alcohol-related consequences.
Specifically the PBSS items measured strategies related to: Stopping/Limiting Drinking,
Manner of Drinking and Serious Harm Reduction. The measure asked participants to
“indicate the degree to which you engage in the following behaviors when using alcohol
or ‘partying,’” on a scale ranging from 1 (never) to 6 (always). For example, “Determine
not to exceed a set number of drinks” and “Use a designated driver.” Higher scores
indicated greater use of protective strategies while drinking alcohol. Overall, the measure
demonstrated excellent internal consistency (α = 0.94). Reliability analyses revealed
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excellent internal consistency for the Stopping/Limiting Drinking (α = .93) subscale and
good internal consistency for Manner of Drinking (α = .89) and Serious Harm Reduction
(α = .89) subscale.
Protective Behavioral Strategies—Intention Scale (PBS-IS)
Intention to use protective behaviors while drinking alcohol was assessed using an
experimental measure under development titled the PBS-IS (Appendix E). Initial item
development was piloted in a representative sample of 295 undergraduate students from a
southern university. The purpose of the pilot study was to determine readability and
comprehension of the directions, questions and answer choices by pilot study
participants.
Based on recommendations from Ajzen (2002), questions were constructed to
represent the specific subscales of the PBS and to elicit salient beliefs regarding PBS
from the population under study. Format of questions included rating scales, numerical
report, 7-point Likert scales and open-ended responses. The behavior of interest, PBS,
was defined utilizing Ajzen’s (2002) elements of Target, Action, Context and Time
(TACT). Target was the behavior under study. Action was how the behavior was
performed. Context was the environment in which the behavior occurred. Finally, Time
was the specific time period in which the behavior occurred. Generally, question stems
asked college students about using at least one specific type of PBS behavior the next
time they drink alcohol. The Target element was defined as the specific type of PBS
behavior: Stopping/Limiting Drinking, Manner of Drinking and Serious Harm Reduction
(Martens et al., 2005; 2007a). Action was defined as using at least one type of PBS
behavior. Context was defined as drinking alcohol. Finally, Time was defined as
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performing the type of PBS behavior the next time they drink alcohol. All subsequent
constructs of the TPB were defined in this manner to ensure the principle of compatibility
among variables (Ajzen, 2002). Attitude toward the type of PBS behavior was assessed
through five 7-point Likert scale questions. Ajzen (2002) suggested using evaluative
scaling questions as a means of measuring college students’ attitude toward using PBS.
Items consisted of adjective pairs ranging from negative attitude to positive attitude
toward the type of PBS behavior. Response pairs ranged from (1) Harmful to (7)
Beneficial, (1) Bad to (7) Good, and (1) Unpleasant to (7) Pleasant. Subjective Norms
were assessed with six 7-point Likert scale questions. For example, one subjective norm
question stated: “It is expected of me that I use at least 1 Serious Harm Reduction
behavior when I drink alcohol,” (1) Extremely unlikely to (7) Extremely likely.
Perceived Behavioral Control was assessed through four 7-point Likert scale questions.
Questions assessed college students’ confidence to perform the type of PBS behavior: “If
I wanted to I could use at least 1 Stopping/Limiting Drinking behavior the next time I
drink alcohol.” Responses ranged from (1) Definitely false to (7) Definitely true.
Intention to perform the type of PBS behavior was assessed in three 7-point Likert scale
questions. For example, one intention question states: “I intend to leave the bar/party at a
predetermined time to protect myself the next time I drink alcohol.” Responses ranged
from (1) Extremely unlikely to (7) Extremely likely. Subscale scores were derived by
summing item responses. Lower subscale scores represented a negative view of the
specific type of PBS behavior asked, whereas higher subscale scores indicated a positive
view of the specific type of PBS behavior.
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To better understand college students’ cognitions and beliefs related to use of
PBS, open response questions were used in the pilot study as recommended by Ajzen
(2002). Qualitative themes from the pilot study were used to develop seven-point Likert
scale questions assessing the behavioral, normative and control beliefs about each type of
PBS behavior. Behavioral beliefs were measured by assessing the strength of the
behavioral belief and the evaluation of the behavioral outcome (Ajzen, 2002). For
example, a behavioral belief strength question asked “Using at least 1 Serious Harm
Reduction behavior the next time you drink alcohol will help you avoid becoming
physically injured.” Responses ranged from (1) Extremely unlikely to (7) Extremely
likely. Then, behavioral outcome questions assessed whether completing the PBS
behavior to avoid harm was a positive or negative outcome for the student: “Not getting
physically injured while drinking is,” (1) Extremely bad to (7) Extremely good. Three
behavioral belief strength questions and three outcome evaluation questions were
developed for each type of PBS behavior in order to assess the cognitive probability
estimates college students used when deciding to use PBS behaviors (Ajzen, 2002). For
normative beliefs, three normative belief strength and three motivation to comply
questions were developed to assess the normative pressure college students felt to
perform the type of PBS behavior under study. Normative belief strength was assessed
using questions such as “My family would, (1) Disapprove to (7) Approve, of me using at
least 1 Manner of Drinking behavior when I drink alcohol.” Motivation to comply was
assessed using questions such as “When it comes to Manner of Drinking, how much do
you want to do what your family thinks you should do?” For control beliefs, three
questions measured control belief strength and three questions measured control belief
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power to determine factors impeding or facilitating performance of the type of PBS
behavior (Ajzen, 2002). Control belief strength was assessed using questions such as “I
expect that there will be nonalcoholic drinks available to me the next time I drink alcohol
(1) Strongly disagree to (7) Strongly agree.” Control belief power was assessed using
questions such as “Having access to nonalcoholic drinks when you drink alcohol will
make it (1) Much more difficult to (7) Much easier to use at least 1 Stopping/Limiting
Drinking behavior the next time you drink.” Higher subscale scores represented
favorable views and greater subjective probability of completing the type of PBS
behavior.
Data collected from the pilot study was entered into a SPSS data file to calculate
the reliability of the survey instrument developed. Reliability analyses revealed good
internal consistency for each subscale in the model: Intention to Use PBS (α = .93),
Attitude toward the Behavior (α = .97), Subjective Norms (α = .94), and Perceived
Behavioral Control (α = .97). Since all reliability statistics were greater than .70, the
instrument was considered to have the ability to produce consistent scores for predicting
intention to use the type of PBS behavior.
The PBS-IS demonstrated good divergent validity with measures of hazardous
drinking and alcohol-related consequences (McMillan, 2000). As expected, the PBS-IS
was negatively correlated with total Alcohol Use Disorders Identification Test (AUDIT;
Saunders, Aasland, Babor, & da la Fuente, 1993) scores (r = -.33, p < .01) and Rutgers
Alcohol Problem Index (RAPI; White & Labouvie, 1989) scores (r = -.38, p < .01),
suggesting that as alcohol-related problems increased intention to use PBS decreased.
The PBS-IS also demonstrated good convergent validity with other measures of
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injunctive norms. The subjective norm subscale of the PBS-IS was positively correlated
with the Protective Behavioral Strategies Injunctive Norm Perceptions (PBSSINP; r =
.44, p < .01), the Protective Behavioral Strategies Scale—Norm Perceptions (PBSSNP; r
= .23, p < .01) the Protective Behavioral Strategies Scale—Drinking Norms (PBSSDN; r
= .22, p < .01) and the Injunctive Norm Perceptions Questionnaire (INPQ; r = .37, p <
.01), suggesting similar content among measures.
The final instrument consisted of 152 items measuring students’ beliefs and
attitudes about using PBS and their intention to use PBS the next time they drink alcohol
(Appendix E). Subscales consisted of five adjective pairs measuring Attitude toward the
Behavior (Subtype of PBS range 5-35, Total PBS range 15-105), six questions measuring
Subjective Norms (Subtype of PBS range 6-42, Total PBS range 18-126), four questions
measuring Perceived Behavioral Control (Subtype of PBS range 4-28, Total PBS range
12-84), six questions measuring Behavioral Beliefs (Subtype of PBS range 3-147, Total
PBS range 9-441), six questions measuring Normative Beliefs (Subtype of PBS range 3147, Total PBS range 9-441), and eight questions measuring Control Beliefs (Subtype of
PBS range 4-196, Total PBS range 12-558). Across the subscales, higher scores
indicated more favorable beliefs and attitudes about using PBS. Three questions
measured Intention to use PBS (Subtype of PBS range 3-21, Total PBS range 9-63).
Higher scores indicated greater intention to use PBS. Overall, the measure demonstrated
excellent internal consistency (α = 0.98). Reliability analyses revealed excellent internal
consistency for the Perceived Behavioral Control (α = .93) subscale; good internal
consistency for Intention to Use PBS (α = .84), Attitude toward the Behavior (α = .83),
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Subjective Norms (α = .83), Behavioral Beliefs (α = .89) and Normative Beliefs (α =
.85); and poor internal consistency for the Control Beliefs (α = .55) subscale.
Procedure
Approval for both the pilot and current study was obtained from the Institutional
Review Board (IRB) at USM (Appendix A). Data for the present study was gathered
through voluntary, online self-report surveys using the USM Department of Psychology’s
SONA research website and mass e-mailing to university students. For completing the
survey, students received either one half of a psychology research credit to fulfill course
requirements or were entered into a drawing for a gift card. Oversampling for males
ensured equal representation of gender. Eighteen male students from a campus
organization completed a paper and pencil version of the survey. Informed consent and
completion of surveys were conducted online via Psychsurveys (www.psychsurveys.org)
or in person for the paper and pencil version (n = 18). Participants were informed that
they could withdraw from the study at any time without penalty. The sample is
considered to be representative of the larger population of students attending the
university.
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CHAPTER III
RESULTS
Preliminary Analyses
Once collected, all data was subject to review for diagnostics and data cleaning.
Participants not drinking alcohol in the past 30 days, outside the age range of 18-24 years
old and completing less than 70% of study questions were eliminated from analyses (n =
43). Eighteen duplicate cases were omitted by deleting the first duplicate case in each
occurrence. Any remaining missing data was subject to linear interpolation (n = 104).
Data was examined to ensure normality of the distribution. All study variables were
examined for issues with skewness and kurtosis using the +/-3 cutoff. A bivariate data
plot was generated to examine linearity of continuous variables. The presence of
univariate outliers was determined by reviewing Z scores greater than plus or minus three
for all variables of interest. After review, four cases were eliminated due to answering
the same response for all variables of interest. The presence of multivariate outliers was
determined using the Mahalanobis distance statistic. All points were within appropriate
values and retained for analysis. Once all data was reviewed, the final sample consisted
of 612 participants with no missing data.
Participants estimated that approximately 55.3% of their college student peers
drank alcohol (SD = 23.60) and 37.58% engaged in HED (SD = 23.42), which is slightly
less than national averages. Approximately 45.4% of female participants reported
engaging in HED, with a range of 0-22 occasions (M = 1.5.1, SD = 2.43). Male
participants reported engaging in HED less frequently (39.5%; M = 2.02, SD = 2.81) with
a range of 0-15 occasions. Therefore, HED was slightly higher in female rather than
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male participants. This suggests that rates of HED might be increasing in females and
may represent a slight change in previously stable drinking rates (SAMHSA, 2010).
Overall, student participants reported that they “usually” used PBS strategies (M = 81.3,
SD = 18.75). Of the specific subtypes of PBS strategies, participants reported “usually”
using Serious Harm Reduction strategies (M = 31.48, SD = 5.80) followed by
“sometimes” using Stopping/Limiting Drinking (M = 28.51, SD = 5.80) and Manner of
Drinking (M = 21.31, SD = 6.44) strategies (Hypothesis 5). Female participants reported
using more PBS than male participants (t(610) = 3.96, p < .01). Intention to use PBS in
the sample was high (M = 49.35, SD = 11.09, Total range 9 - 63).
As hypothesized (Hypotheses 2 - 4), all correlations among the TPB latent
constructs were positive and strongly correlated (Table 1).
Table 1
Intercorrelations and Descriptive Statistics

1. PBSS
2. SHR
3. SLD
4. MOD
5. BxB
6. NB
7. CB
8. ATB
9. SN
10. PBC
11. INT
Mean
SD

1
—
.76**
.93**
.90**
.45**
.44**
.36**
.47**
.54**
.43**
.63**
81.30
18.75

2

3

4

—
.54**
—
.54** .80** —
.57** .29*
.38**
.46** .33** .38**
.46** .23** .30**
.54** .34** .40**
.57** .41** .48**
.60** .26** .34**
.59** .52** .57**
31.48
5.80

28.51
9.19

5

6

7

8

9

10

—
.75**
.76**
.86**
.88**
.93**
.84**

—
.53**
.74**
.79**
.72**
.74**

—
.64**
.64**
.71**
.66**

—
.87**
.84**
.83**

—
.87**
.89**

—
.82**

—

96.92
20.51

71.49
14.38

49.35
11.09

21.31 314.57 269.66 305.16
6.44 102.12 109.79 83.73

85.32
18.24
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*p < .05; **p < .01
Note. PBSS = Protective Behavioral Strategies Scale, SHR = Serious Harm Reduction PBS, SLD = Stopping/Limiting Drinking PBS,
MOD = Manner of Drinking PBS, BxB = Behavioral beliefs, NB = Normative beliefs, CB = Control Beliefs, ATB = Attitude toward
the Behavior, SN = Subjective Norm, PBC = Perceived Behavioral Control, INT = Intention to use PBS
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There was a strong, positive relationship between Behavioral Beliefs and Attitude
toward the Behavior (r = .86, p < .01), Normative Beliefs and Subjective Norms (r = .79,
p < .01), and Control Beliefs and Perceived Behavioral Control (r = .71, p < .01). These
relationships suggest that items from the PBS-IS chosen to represent the belief
composites were strongly associated with their corresponding attitude constructs
(Hypothesis 2). There was a strong positive relationship between Intention to use PBS
with Behavioral Beliefs (r = .84, p < .01), Normative Beliefs (r = .74, p < .01), and
Control Beliefs (r = .66, p < .01). These relationships suggest that participants’ intention
to use PBS increased when they perceived positive results from using PBS, had
expectations from family and friends to use PBS, and expected success in implementing
PBS. Additionally, there was a strong, positive relationship between Intention to use
PBS with Attitude toward the Behavior (r = .83, p < .01), Subjective Norm (r = .89, p <
.01), and Perceived Behavioral Control (r = .82, p < .01). These relationships suggest
that participants’ intention to use PBS increased with more favorable attitudes about PBS,
social pressure to perform PBS and greater perceived behavioral control (Hypothesis 3).
Finally, there was a strong, positive relationship between Intention to use PBS and Use of
PBS behavior (r = .63, p < .01), suggesting that as intent to use PBS increased college
students reported using more PBS (Hypothesis 4).
Measurement Models
Structural equation modeling (SEM) was conducted using SPSS AMOS software.
Initially, confirmatory factor analysis (CFA) was used to test the relationships between
the measurement model and the hypothesized constructs (indicator variables and latent
factors). Global model fit was determined through chi-square statistics, root mean square
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error of approximation (RMSEA), comparative fit index (CFI), and the Tucker-Lewis
Index (TLI). CFI and TLI values were examined to ensure that they fell above the 0.90
standard, indicating adequate fit. RMSEA values at or below 0.05 suggested good model
fit, at or below 0.08 adequate fit, and at or below 0.10 poor fit.
The first CFA tested the belief composites of the TPB (Figure 2).

Figure 2. Confirmatory Factor Analysis for Belief Composites of the TPB. BxB =
Behavioral beliefs, NB = Normative beliefs, CB = Control Beliefs, SLD =
Stopping/Limiting Drinking PBS, MOD = Manner of Drinking PBS, SHR = Serious
Harm Reduction PBS
Items from the PBS-IS were chosen as indicator variables of the latent belief
composites of the TPB (i.e., Behavioral Beliefs, Normative Beliefs, and Control Beliefs).
Given the sample size of 612 and 30 parameters to be estimated in the model, a ratio of
20.4 participants per 1 parameter estimated is double the 10 to 1 ratio suggested,
indicating adequate sample size and stability of the parameter estimates (Schreiber,
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Stage, King, Nora, & Barlow, 2006; Schumacker & Lomax, 2004). Error terms were
correlated for each of the three belief composites by subtype of protective behavioral
strategy due to high correlations among the indicators.
High correlations ranging from 0.76 – 0.96 were found among the three latent
belief factors. All regression weights were examined to ensure appropriate levels and
loadings. A significant but low factor loading ( = .18, p < .01) was found between the
latent control belief factor and the observed control belief variable related to Manner of
Drinking PBS, suggesting that items from the PBS-IS related to Control Beliefs for
Manner of Drinking PBS did not account for Control Beliefs as much as
Stopping/Limiting Drinking and Serious Harm Reduction PBS. All other factor loadings
for Control, Normative, and Behavioral Beliefs were significant (p < .01) and ranged
from 0.75 to 0.90. The highest factor loading occurred with Behavioral Beliefs related to
Stopping/Limiting Drinking, accounting for 93% of the variance in Behavioral Beliefs.
Squared multiple correlations for the indicator variables ranged from 0.04 to 0.86. Next,
standardized residual co-variances and modification indices were examined for a material
lack of fit between variables. A large standardized residual covariance (-3.09) was found
between Normative Beliefs related to Stopping/Limiting Drinking and Control Beliefs
related to Manner of Drinking, suggesting a lack of covariation between the variables.
However, theoretically these variables are related to different latent variables and
statistically modification indices did not make any suggestions to improve this potential
misfit between the variables. Considering the previously noted poor internal consistency
for the Control Beliefs (α = .55) subscale of the PBS-IS, the low factor loadings for
Control Beliefs related to Manner of Drinking, and the large standardized residual
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associated with that variable, items from the PBS-IS specifically measuring Control
Beliefs for Manner of Drinking are likely weakly associated with the hypothesized
construct. A significant chi-square (X2 (15) = 69.47, p < .01) suggested that the proposed
model was inconsistent with the observed data (Schumacker & Lomax, 2004). Because
chi-square significance values are impacted by sample size, CFI, TLI, and RMSEA were
used to estimate degree of model fit (Kim, 2005; Schreiber et al., 2006). Fit indices for
the hypothesized belief composites suggested good fit (CFI = .99, TLI = .97), though
RMSEA value suggested reasonable fit (RMSEA = .08, 90% CI [0.06, 0.10]). Despite
potential measurement issues, results from the CFA suggest that items from the PBS-IS
were indicators of the latent belief constructs of the TPB (Hypothesis 1).
The second CFA examined the latent corresponding attitude constructs (i.e.,
Attitude toward the Behavior, Subjective Norms, and Perceived Behavioral Control) for
the belief composites of the TPB using items from the PBS-IS (Figure 3).
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Figure 3. Confirmatory Factor Analysis for Attitude toward the Behavior, Subjective
Norms, and Perceived Behavioral Control Constructs of the TPB. ATB = Attitude
toward the Behavior, SN = Subjective Norm, PBC = Perceived Behavioral Control, SLD
= Stopping/Limiting Drinking PBS, MOD = Manner of Drinking PBS, SHR = Serious
Harm Reduction PBS
Error terms were correlated by subtype of protective behavioral strategy due to
high correlations among the indicators. High correlations ranging from 0.89-0.93 were
found among the three latent attitude factors. All factor loadings were significant (p <
.01) and ranged from 0.74 to 0.93. The highest factor loadings occurred on the latent
variable Perceived Behavioral Control with both Perceived Behavioral Control related to
Stopping/Limiting Drinking and Manner of Drinking, accounting for 93% of the
variance. All standardized residual covariances were less than the +/-3 standard.
Squared multiple correlations for the indicator variables ranged from 0.53 to 0.86. A
significant chi-square (X2 (15) = 147.51, p < .01) suggested that the proposed model was
inconsistent with the observed data. Fit indices suggested both good fit (CFI = .98, TLI =
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.95) and poor fit (RMSEA = .12, 90% CI [0.10, 0.14]). As hypothesized, items from the
PBS-IS were indicators of the latent attitude constructs of the TPB (Hypothesis 1).
Once the measurement model was established, SEM was used to assess model fit
for the proposed structural model (Figure 4).

Figure 4. Hypothesized Model Applying Protective Behavioral Strategies to the Theory
of Planned Behavior.
Issues with model fit were modified based on suggested changes provided in the
standardized residual co-variances and modification indices. A chi-square difference test
(p < 0.05) was used to determine if the suggested modifications significantly improved
model fit. All suggestions for modifications of the model were compared with theoretical
concepts of the TPB. After consulting modification indices and theoretical justifications,
the structural model was modified by collapsing the belief composites into one latent
belief variable and the corresponding attitude constructs into one latent attitude variable
(Figure 5).
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Figure 5. Final Model for Intention to Use Protective Behavioral Strategies. BxB =
Behavioral beliefs, NB = Normative beliefs, CB = Control Beliefs, ATB = Attitude
toward the Behavior, SN = Subjective Norm, PBC = Perceived Behavioral Control,
PBSIS = Protective Behavioral Strategies Intention Scale, PBSS = Protective Behavioral
Strategies Scale
Directional paths were drawn from the latent belief variable to the latent attitude
variable, from the latent attitude variable to the observed intention variable, and from the
observed intention variable to the observed total use of PBS. Error terms for the latent
belief and attitude variables were correlated due to the likelihood of producing related
scores; theoretically beliefs produce attitudes in the TPB (Ajzen, 2002). However, a nonsignificant, negative correlation was found between residuals related to Behavioral
Beliefs and Attitude toward the Behavior (r = -.31, ns) and a non-significant correlation
between residuals related to Control Beliefs and Perceived Behavioral Control (r = .04,
ns). Parameter estimates running to Behavioral Beliefs and Attitude toward the Behavior
were constrained to one. All factor loadings were significant (p < .01) and ranged from
0.63 to 0.99. Highest factor loadings occurred with Behavioral Beliefs accounting for

37
99% of the variance in latent PBS beliefs and Perceived Behavioral Control accounting
for 94% of latent PBS attitudes. Control beliefs ( = .76, p < .01) and Normative Beliefs
( = .77, p < .01) were positively related to the latent belief variable. Subjective Norm (
= .93, p < .01) and Perceived Behavioral Control ( = .94, p < .01) were positively related
to the latent attitude variable. All model paths were significant between beliefs and
attitudes ( = .98, p < .01), attitudes and intention ( = .89, p < .01), and intention and use
of PBS ( = .63, p < .01). A significant chi-square (X2 (16) = 250.14, p < .01) suggested
that the proposed model was inconsistent with the observed data. Fit indices indicated
good fit (CFI = .96), adequate fit (TLI = .93), and poor fit (RMSEA = .16, 90% CI [0.14,
0.17]) for the final model. The latent factors of the TPB accounted for 63% of the
variance in Total Use of PBS. As hypothesized, these significant directional paths
suggest that student participants’ beliefs and attitudes about using PBS positively
predicted their intention and future use of PBS (Hypothesis 4).
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CHAPTER IV
DISCUSSION
This study examined the links between beliefs, attitudes and intention to use
protective strategies while drinking alcohol among college students. More than half of
college students drink alcoholic beverages and engage in HED more frequently than their
same-age peers. This is problematic because as consumption increases, so does the
likelihood of experiencing negative alcohol-related consequences. These consequences
incur costs not only to the student drinker but also to other non-drinking students and the
campus community (CASA, 1994; SAMHSA, 2010; Wechsler et al., 2002).
Interventions like PBS have been shown to effectively interrupt the consumptionconsequence relationship (Araas & Adams, 2008; Benton et al., 2004; Borden et al.,
2011; Delva et al., 2004; LaBrie et al., 2011; Lewis et al., 2010; Martens et al., 2004).
However, not all college students choose to use PBS. Therefore, this study sought to
better understand the decision-making processes related to protective strategy use. The
TPB was hypothesized to be a systematic way of studying the decision-making processes
related to intention to use protective strategies while drinking alcohol. It was hoped that
results from this study could better inform alcohol prevention efforts on college campuses
nationwide.
The purpose of the current study was to determine which factors of the TPB best
explain college students’ decision to use PBS while drinking alcohol. In order to achieve
the study’s aims, a questionnaire (PBS-IS) was developed to assess the constructs of the
TPB as they relate to PBS use. Results from the pilot study revealed good internal
consistency and divergent validity. The final instrument demonstrated excellent internal
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consistency. It was hypothesized that items from the PBS-IS would be indicators of the
constructs of the TPB (Hypothesis 1). Confirmatory factor analysis was used and, as
hypothesized, demonstrated that the items from the PBS-IS were indicators of the latent
constructs (Behavioral Beliefs, Normative Beliefs, Control Beliefs, Attitude toward the
Behavior, Subjective Norms, and Perceived Behavioral Control) of the TPB. The highest
factor loadings occurred with Behavioral Beliefs and Perceived Behavioral Control,
which conform to theoretical explanations that the “greater the perceived behavioral
control, the stronger should be an individual’s intention to perform the behavior under
consideration” (Ajzen & Albarracín, 2007, p. 5). Initial results suggest that the PBS-IS
was an appropriate measure for assessing college students’ beliefs and attitudes about
using PBS while drinking alcohol. This is an important development in predicting PBS
use because the PBS-IS might be used as a screening tool for determining those students
most at risk for experiencing alcohol-related consequences.
It was hypothesized that a positive relationship would exist between Behavioral
Beliefs and Attitude toward the Behavior, Normative Beliefs and Subjective Norms, and
Control Beliefs and Perceived Behavioral Control (Hypothesis 2). Strong, positive
correlations (p < .01) between the behavior-related beliefs and corresponding attitude
constructs found in this sample confirmed theoretical relationships among the factors of
the TPB (Ajzen, 2002). Once these relationships were established, it was hypothesized
that a positive relationship would exist between Attitude toward the Behavior, Subjective
Norm, and Perceived Behavioral Control with Intention to use PBS (Hypothesis 3). SEM
was used and, as hypothesized, the latent attitude constructs of the TBP predicted
intention to use PBS.
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It was hypothesized that a positive relationship would exist between Intention to
use PBS behavior and Use of PBS (Hypothesis 4). SEM was used and, as hypothesized,
intention to use PBS predicted future use of PBS. This suggests that intention to use PBS
was a central determinant and immediate antecedent of using PBS in this sample (Ajzen,
2002; Ajzen & Albarracín, 2007, p. 5). Of note, correlation and regression coefficients
between intention and use of PBS were much higher in this sample than previous metaanalyses using the TPB to predict other health behaviors (Armitage & Conner, 2001;
Godin & Kok, 1996; Hagger et al., 2002). This increases confidence in using
participants’ intention to predict use of PBS the next time they drink alcohol. Taken as a
whole, these results suggest that college students’ beliefs and attitudes about using PBS
predict their intention and future use of PBS. Based on these conclusions, college
students who hold more positive beliefs and favorable attitudes about PBS will be more
likely to use these behaviors and avoid potential future consequences from heavy alcohol
consumption. In contrast, those students who hold more negative beliefs and unfavorable
attitudes about PBS are less likely to use PBS and are more likely at increased risk of
experiencing alcohol-related consequences while in college. These relationships are
consistent with the TPB and increase the confidence and predictive validity of using the
TPB to predict PBS use in college students.
For this study, the TPB was modified to improve fit of the final SEM model. It is
likely that strongly correlated constructs in the TPB resulted in statistical
recommendations to combine all the belief composites (Behavioral, Normative, and
Control Beliefs) into one belief construct and all the corresponding constructs (Attitude
toward the Behavior, Subjective Norms, and Perceived Behavioral Control) into one
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attitude construct. These modifications enabled a statistically parsimonious model while
still conforming to predictive theoretical relationships in the TPB. Romano and Netland
(2008) state that models are likely to vary given the population and behavior under study.
One of the strengths then of using SEM in this study was to develop a model specific to
the determinants for predicting PBS in college students (Ajzen & Albarracin, 2007;
Romano & Netland, 2008). After combining constructs of the TPB, participants’ beliefs
and attitudes about using PBS predicted both intention to use PBS and use of PBS as
hypothesized. The strongest relationship was between beliefs and attitudes, followed by
attitudes and intention, and intention and use of PBS. The weakest yet still significant
relationship between intention and use of PBS might be due to the latent variables being
assessed using different measures (PBS and PBS-IS), whereas all other constructs were
assessed using the PBS-IS. However, the large variance (63%) accounted for between
intention and use of PBS was well above other studies attempting to predict future health
behaviors (Armitage & Conner, 2001; Godin & Kok, 1996; Hagger et al., 2002). In sum,
analyses found that beliefs significantly predicted attitudes, attitudes significantly
predicted intention, and intention significantly predicted use.
It was hypothesized that there would be differences in the relationships among
types of PBS behaviors used (Hypothesis 5). As expected, serious harm reduction
strategies were used more frequently than other subtypes of PBS (i.e., Stopping/Limiting
Drinking and Manner of Drinking). However, it was originally thought that differences
would exist among the belief, norm, and attitude constructs of the TPB based on the
subtype of PBS examined. Results from model testing suggested that viewing the
constructs of the TPB as a belief and attitude construct was statistically and theoretically
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parsimonious. Moreover, support for a two-factor subscale structure (controlled
consumption and serious harm reduction) of the PBSS is emerging in the literature
(Madson et al., in press). Therefore, it may have been more parsimonious to study use of
PBS using a two-factor instead of a three-factor subscale for PBSS. Given that model
modifications of the TPB enhanced the study of PBS use in college students, finding the
most appropriate subscale structure of the PBSS would likely enhance the specificity of
the model. Thus, the stability of the model of the TPB and the PBSS subscale structure
needs to be confirmed prior to examining predictive relationships based on type of PBS
used.
This study adds to the literature on PBS by using the TPB to predict intention to
use PBS. Previous mediation and moderation analyses confirmed that PBS are an
effective intervention to disrupt the alcohol consumption/consequence relationship
(Borden et al., 2011; Martens et al., 2007; Patrick et al., 2011), but gave little indication
of what influences college students’ decisions to implement PBS. Overall, students who
have more favorable beliefs and attitudes about PBS have greater intention and future use
of PBS. In contrast, those students who hold unfavorable beliefs and attitudes about PBS
have lower intention and use of PBS. Results from this study demonstrated that it is
college students’ attitudes and beliefs about PBS that impact their intention and future
use of PBS. Therefore, with the goal of preventing negative outcomes (alcohol-related
consequences) and promoting positive, healthy outcomes (PBS), evidence-based
prevention strategies can be used to change college students’ intentions to use PBS. For
instance, there is evidence that social norming campaigns affect students’ attitudes
(Benton et al., 2008; Hingson, 2010). In a counseling setting, therapists could assess
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students’ beliefs and attitudes about PBS using either a semi-structured or structured
method like the PBS-IS. Then, therapists could provide feedback to students about how
their attitudes compare with other students on campus in order to enhance their
commitment to use PBS the next time they drink alcohol.
Limitations
There are a few limitations of the current study. Though efforts were made to
ensure equal representation of gender, the sample was primarily female. Previous studies
show that females use PBS more frequently than males (Benton et al., 2004; O’Malley &
Johnston, 2002). Therefore, it is possible that use of PBS was higher due to the sample
being primarily female. Also, the sample was recruited from a medium sized southern
university. Because use of PBS in college students tends to vary regionally, the results
may not generalize to other collegiate regions with lower use of PBS (Araas & Adams,
2008; Borden et al., 2011; LaBrie et al., 2011). Additionally, this study used self-report
measures for items such as number of drinks and alcohol-related consequences. Though
students were assured of their anonymity, issues of social desirability may have arisen,
especially for those college students below the legal drinking age. This study used a
cross sectional design, which limits the ability to make causal statements about the
relationships among variables. Furthermore, this study examined self-perception of use
of protective strategies and alcohol expectancies, which are subject to response bias and
error. For instance, the majority of the sample was classified as infrequent drinkers,
drinking less than three drinks per week and possibly only one drink per drinking
occasion. The average blood alcohol content (BAC) legal limit for driving after drinking
suggests one standard drink per hour for the average person (SAMHSA, 2010). The
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larger percentage of infrequent drinkers (74.8%) in the sample likely impacted the
application of intention to use PBS by having the intention to use PBS if needed, but not
actually needing to implement these strategies. Finally, this study used a three-factor
structure of the PBSS. However, recent work by Madson and colleagues (in press)
showed support for a two-factor subscale structure (controlled consumption and serious
harm reduction) of the PBSS. Therefore, the stability of the PBSS subscale structure
needs to be confirmed prior to an investigation of the specific type of PBS behavior.
Future Directions
Future studies may address some of these limitations both in methodological
construction and theoretical conceptualization. For instance, future studies may examine
the impact of drinker classification (e.g., infrequent/light, moderate, and heavy drinkers)
on the relationship between intention and use of PBS. Though the belief constructs of the
TPB are intended to be predictive of the corresponding constructs, future studies may
investigate items in each of the belief composites on the PBS-IS to ensure specificity of
the measured construct. Additionally, exploratory factor analysis (EFA) might reduce
items from the PBS-IS by eliminating those items not adding unique information about
the constructs of the TPB. In order to assess predictive validity of the PBS-IS, future
researchers could administer the PBS-IS at multiple points (e.g., one month follow up) to
see if intention predicted use of PBS. With measurement validation of the subscale
structure of the PBSS, researchers could investigate which factors of the TPB predict the
intention and use of specific PBS strategies such as controlled consumption and serious
harm reduction. Ajzen (1991) stated that adding additional variables in analyses of TPB
is appropriate. Thus, future researchers could add factors believed to impact use of PBS
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among college students in order to enhance prediction of PBS intention. One such
addition may be perspectives from behavioral neuroscience and genetics research that
would examine the contribution of biological factors in addition to previously studied
psychosocial variables. Temperament from social cognitive theory could also be added
due to the potential impact of temperament on alcohol decision making.
With continued investigation of factors that influence intention to use PBS among
college students, researchers can identify mechanisms for modifying college students’
behaviors in order to ameliorate the problems associated with heavy alcohol
consumption. As additional determinants of the behavior are identified, targeted
interventions can be created to increase positive outcomes and lower health costs. Based
on results from this study, interventions may target those students holding unfavorable
beliefs and attitudes about using PBS as they would be the least likely to use PBS and the
most likely to experience alcohol-related consequences. Hence, targeted intervention
strategies and risk stratification procedures may involve identifying those students with
the greatest alcohol consumption patterns (HED) as well as those students who hold
unfavorable beliefs and attitudes about PBS. For the college student drinker, targeted
interventions may minimize the time spent away from school (i.e., missing classes due to
HED, administrative suspensions/expulsions, residential treatment) and financial costs
associated with HED. Thus, by investigating the mechanisms involved in implementing
PBS we can refine theoretical conceptualizations and use this knowledge to develop
tailored interventions, thereby enhancing service delivery to college students.
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INSTITUTIONAL REVIEW BOARD APPROVAL
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APPENDIX B
AUTHORIZATION TO PARTICIPATE IN RESEARCH PROJECT

Consent is hereby given to participate in the study titled: College Students’ Opinions
and Attitudes.
1. Purpose:
I understand that the purpose of this survey study is to gain further information about
alcohol use and use of protective strategies while consuming alcohol.
2. Description of Study:
I understand that in this study I will be asked to complete a demographic form and a
series of questionnaires. I understand that these data will be aggregated and exported
into a computer database program and appropriately analyzed. I understand that this
survey does not incorporate any invasive procedures.
3. Benefits:
I understand that I may benefit from completing this survey by becoming better aware of
my behavior.
4. Risks:
I understand that this is a minimal risk survey study. I understand that the survey asks
some personal questions about personal behavior including illegal behavior. I
understand that I can skip questions or discontinue my participation at any time without
consequence. Further, I understand that I will be able to contact the principal
investigator, Melissa Bonnell, MS or co-principal investigator, Michael B. Madson,
Ph.D.; at any time throughout the study. Finally, I understand that I should visit my
campus counseling services or other counseling services should the need arise:
USM Student Counseling Services
Kennard-Washington Hall, Room 200
601-266-4829
or
Community Counseling and Assessment Clinic
Owings-McQuagge Hall
601-266-4601
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5. Confidentiality:
I understand that all survey and demographic information will be anonymous and all
efforts will be made to maintain my confidentiality. Further, I understand that each
survey will be given an identification number upon receipt and that the survey will be
separated from the informed consent. I understand that demographic and survey
information will be exported into statistical software, will be aggregated, and will be
stored on a password-protected computer. I understand that any identifying information
(i.e., student ID number) will be separated from the aggregated data set and destroyed.
6. Alternative procedures:
I understand that I may discontinue participation in this study at any time without
consequence.
7. Subject’s assurance:
I understand that whereas no assurance can be made concerning results that may be
obtained (since results from investigational studies cannot be predicted), the researcher
will take every precaution consistent with the best scientific practice. Participation in
this project is completely voluntary, and subjects may withdraw from this study at any
time without penalty, prejudice, or loss of benefits.
Questions concerning the research should be directed to either Melissa A. Bonnell, MS
at melissa.bonnell@eagles.usm.edu or Michael B. Madson, Ph.D., at (601) 266-4546
or Michael.madson@usm.edu.
This project and this consent form have been reviewed by the Institutional Review
Board, which ensures that research projects involving human subjects follow federal
regulations. Any questions or concerns about rights as a research subject should be
directed to the Chair of the Institutional Review Board, The University of Southern
Mississippi, 118 College Drive #5147, Hattiesburg, MS 39406-0001, (601) 266-6820. A
copy of this form will be given to the participant.
8. Signatures:
In conformance with the federal guidelines, the signature of the subject must appear on
all written consent documents. The University also requires that the date and the
signature of the subject appear on the consent form. I understand that in providing my
name and student ID, I am signing this consent form, and that by completing this survey,
I am consenting to participate.

Student ID: ___________________________

Student Signature: ____________________________________

Date: ___________
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Participant Debriefing Form
Thank you for participating in our survey. Please remember that all information will be
kept confidential and any identifying information such as your ID will be separated from
the aggregated data file.
If you are experiencing any discomfort after completing this survey you are encouraged
to either:
1) Visit campus counseling services:
USM Student Counseling Services
Kennard-Washington Hall, Room 200
601-266-4829
Community Counseling and Assessment Clinic
Owings-McQuagge Hall
601-266-4601

2) Contact:
Melissa Bonnell, MS
Principal Investigator
melissa.bonnell@eagles.usm.edu

Dr. Michael Madson
Co-principal Investigator
michael.madson@usm.edu
601-266-4546
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APPENDIX C
DEMOGRAPHICS QUESTIONNAIRE
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APPENDIX D
PROTECTIVE BEHAVIORAL STRATEGIES SCALE (PBSS)
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APPENDIX E
PBS—IS QUESTIONNAIRE
Introduction: Below are list of behaviors that can be used to protect yourself from harm
while drinking alcohol. These behaviors are divided into four broad categories: Mixing
Non-alcoholic with Alcoholic Drinks, Planned Limits on Drinking, Manner of Drinking
and Serious Harm Reduction. Previous research has shown these behaviors to reduce the
likelihood of experiencing negative consequences while drinking alcohol.

Mixing Non-alcoholic with Alcoholic Drinks behaviors may include:
 Alternating alcoholic and nonalcoholic drinks
 Drinking water while drinking alcohol
 Putting extra ice in your drink

Planned Limits on Drinking behaviors such as:
 Determining not to exceed a set number of drinks
 Having a friend let you know when you have had enough to drink
 Leaving the bar/party at a predetermined time
 Stop drinking at a predetermined time

Manner of Drinking behaviors may include:
 Avoiding drinking games
 Avoid shots of liquor
 Avoid mixing different types of alcohol
 Drinking slowly, rather than gulping or chuging
 Avoid trying to “keep up” or “out-drink” others

Serious Harm Reduction may include behaviors such as:
 Using a designated driver
 Making sure that you go home with a friend
 Knowing where your drink has been at all times
 Avoiding getting in a car with someone who has been drinking
 Always know what you are drinking
 Avoid mixing alcohol with prescription drugs (whether prescribed for you or not)
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